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(54) MODULAR JAW AND ORTHOPEDIC IMPLANT EXTRACTION TOOL

(57) A modular jaw (100) for attachment to an ortho-
pedic implant extraction tool (800) that includes an elon-
gated body (101), a claw (102) about a distal end (103)
of the elongated body for engaging an object, and a lock-
ing mechanism (104) about a posterior end (105) of the
elongated body for engaging the orthopedic implant ex-
traction tool. The locking mechanism includes a dovetail
lock (113), a detent (118) mounted to the dovetail lock,
and a distally facing surface (106) about a proximal end
(107) of the elongated body.
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Description

BACKGROUND OF THE DISCLOSURE

[0001] Exemplary embodiments of the subject disclo-
sure relate generally to the field of medical device implant
extraction tools. Specifically, the subject disclosure re-
lates to an orthopedic implant extraction tool having a
modular jaw.
[0002] Orthopedic implant extraction tools contain
jaws to grasp an orthopedic implant. Frequently, these
jaws can break upon continued use, often as a result of
improper or unintended use of the tool. Accordingly, there
remains a need for a modular jaw that can withstand the
clamping and extraction forces placed upon the ortho-
pedic implant extraction tool, but that can be used as a
consumable part and replaced, as needed, without re-
quiring replacement of the entire tool.

SUMMARY OF THE DISCLOSURE

[0003] One aspect of the subject disclosure provides
a modular jaw for attachment to an orthopedic implant
extraction tool. The modular jaw includes an elongated
body, a claw about a distal end of the elongated body for
engaging an object, a locking mechanism about a pos-
terior end of the elongated body for engaging the ortho-
pedic implant extraction tool, and a distally facing surface
about a proximal end of the elongated body. The locking
mechanism includes a dovetail lock and a detent mount-
ed to the dovetail lock.
[0004] In one embodiment, the locking mechanism ex-
tends from about a midportion of the elongated body.
The dovetail lock can be a tapered dovetail lock and the
detent can be a ball detent. In one embodiment, the mod-
ular jaw includes a posteriorly extending tapered tenon
(e.g., a curved posteriorly extending tapered tenon)
about the proximal end of the elongated body. The elon-
gated body can include a first planar posterior end and
a second planar posterior end offset from the first planar
posterior end, and the claw can be in the form of a pos-
teriorly extending tapered lip.
[0005] Another embodiment of the subject disclosure
provides an orthopedic implant extraction tool that in-
cludes a handle, a gripping handle pivotably connected
to the handle, and the instantly described modular jaw
connectable to the handle. The orthopedic implant ex-
traction tool further includes a movable jaw connected to
the gripping handle, and a shaft connectable to the han-
dle for locking the modular jaw in position.
[0006] In one embodiment, the handle includes a co-
operating locking mechanism engageable with the lock-
ing mechanism of the modular jaw, such as a correspond-
ing dovetail lock about an anterior face of the handle for
engaging the dovetail lock of the modular jaw. The shaft
has an overall diameter that overlaps with, and engages,
a proximal end of the modular jaw when connected to
the handle.

[0007] Another aspect of the subject disclosure pro-
vides an orthopedic implant extraction tool that includes
a handle, a gripping handle pivotably connected to the
handle, and a modular stationary jaw connectable to the
handle. The modular stationary jaw includes a body, a
claw about a distal end of the body, and a locking mech-
anism for engaging the gripping handle. The locking
mechanism includes a dovetail lock, a detent, and a dis-
tally facing surface about a posterior end of the body.
The orthopedic implant extraction tool further includes a
movable jaw connected to the gripping handle, and a
shaft connectable to the handle for locking the modular
stationary jaw in position.
[0008] In one embodiment, the handle includes a co-
operating locking mechanism engageable with the lock-
ing mechanism of the modular stationary jaw. The handle
can include a corresponding dovetail lock about an an-
terior face of the handle for engaging the dovetail lock of
the modular stationary jaw. The handle can further in-
clude a fastener about a posteriorly facing end of the
handle.
[0009] In one embodiment, the shaft has an overall di-
ameter that overlaps with a proximal end of the modular
stationary jaw when connected to the handle. In certain
embodiments, the shaft directly engages the modular
stationary jaw when connected to the handle.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0010] The following detailed description of an exem-
plary embodiment of the subject disclosure will be better
understood when read in conjunction with the appended
drawings. For the purpose of illustrating the present dis-
closure, there is shown in the drawings an exemplary
embodiment. It should be understood, however, that the
subject application is not limited to the precise arrange-
ments and instrumentalities shown.

FIG. 1 is a perspective view of a modular jaw in ac-
cordance with an exemplary embodiment of the sub-
ject disclosure;

FIG. 2 is a left side view of the modular jaw of FIG. 1;

FIG. 3 is a right side view of the modular jaw of FIG. 1;

FIG. 4 is a bottom plan view of the modular jaw of
FIG. 1;

FIG. 5 is a top plan view of the modular jaw of FIG. 1;

FIG. 6 is a front view of the modular jaw of FIG. 1;

FIG. 7 is a rear view of the modular jaw of FIG. 1;

FIG. 8 is a perspective view of an orthopedic implant
extraction tool that includes the modular jaw of FIG.
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1;

FIG. 9 is another perspective view of the orthopedic
implant extraction tool of FIG. 8, shown with certain
components omitted or rendered transparent for pur-
poses of clarity;

FIG. 10 is an enlarged partial perspective view of the
orthopedic implant extraction tool of FIG. 8, shown
with certain components omitted for purposes of clar-
ity; and

FIG. 11 is another enlarged partial perspective view
of the orthopedic implant extraction tool of FIG. 8,
shown with certain components omitted for purposes
of clarity.

FIG. 12 is a perspective view of a shaft of the ortho-
pedic implant extraction tool of FIG. 8.

DETAILED DESCRIPTION

[0011] Reference will now be made in detail to an ex-
emplary embodiment of the subject disclosure illustrated
in the accompanying drawings. Wherever possible, the
same or like reference numbers will be used throughout
the drawings to refer to the same or like features. It should
be noted that the drawings are in simplified form and are
not drawn to precise scale. In reference to the disclosure
herein, for purposes of convenience and clarity only, di-
rectional terms such as upper, lower, top, bottom, above,
below and diagonal, are used with respect to the accom-
panying drawings. Such directional terms used in con-
junction with the following description of the drawings
should not be construed to limit the scope of the subject
disclosure in any manner not explicitly set forth. Addition-
ally, the term "a," as used in the specification, means "at
least one." The terminology includes the words above
specifically mentioned, derivatives thereof, and words of
similar import.
[0012] "About" as used herein when referring to a
measurable value such as an amount, a temporal dura-
tion, and the like, is meant to encompass variations of
620%, 610%, 65%, 61 %, or 60.1% from the specified
value, as such variations are appropriate.
[0013] "Substantially" as used herein shall mean con-
siderable in extent, largely but not wholly that which is
specified, or an appropriate variation therefrom as is ac-
ceptable within the field of art.
[0014] Throughout the subject application, various as-
pects thereof can be presented in a range format. It
should be understood that the description in range format
is merely for convenience and brevity and should not be
construed as an inflexible limitation on the scope of the
subject disclosure. Accordingly, the description of a
range should be considered to have specifically dis-
closed all the possible subranges as well as individual
numerical values within that range. For example, descrip-

tion of a range such as from 1 to 6 should be considered
to have specifically disclosed subranges such as from 1
to 3, from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from
3 to 6 etc., as well as individual numbers within that range,
for example, 1, 2, 2.7, 3, 4, 5, 5.3, and 6. This applies
regardless of the breadth of the range.
[0015] Furthermore, the described features, advantag-
es and characteristics of the exemplary embodiments of
the subject disclosure may be combined in any suitable
manner in one or more embodiments. One skilled in the
relevant art will recognize, in light of the description here-
in, that the subject disclosure can be practiced without
one or more of the specific features or advantages of a
particular exemplary embodiment. In other instances, ad-
ditional features and advantages may be recognized in
certain embodiments that may not be present in all ex-
emplary embodiments of the present disclosure.
[0016] Referring now to the drawings, FIG. 1-7 illus-
trate a modular jaw 100 for attachment to an orthopedic
implant extraction tool, such as, for example, the ortho-
pedic implant extraction tool 800 shown in FIG. 8. The
modular jaw 100 includes an elongated body 101, a claw
102 about a distal end 103 of the elongated body, and a
locking mechanism 104 about a posterior end 105 of the
elongated body for engaging the orthopedic implant ex-
traction tool. The modular jaw further includes a distally
facing surface 106 about a proximal end 107 of the elon-
gated body.
[0017] The distal end 103 includes the claw 102 that
is configured, e.g., as a lip for engaging an object such
as an orthopedic implant, such as a tibial orthopedic im-
plant (tibial tray) used in knee replacement surgery. The
lip 108 can, in certain exemplary embodiments, be in the
form of a sharp edge to penetrate the interface of the
orthopedic implant and bone, which can include implant-
bone cement or an implant-bone boundary. As shown in
FIG. 1, the lip 108 is a posteriorly extending tapered lip
that is slightly tapered inward from the furthest distal
reach of the distal end 103.
[0018] As best shown in FIG. 4, the lip 108 defines a
posterior end of the claw 102 that terminates about a first
planar posterior end 116. Alternatively, in other exem-
plary embodiments, a longer lip can be provided that ex-
tends to or before a second planar posterior end 117 that
is offset from the first planar posterior end 116.
[0019] The elongated body 101 proceeds from the dis-
tal end 103 with a width that is the same, or substantially
similar to, the width of the lip 108. The edges along the
posterior end 105 of this section are provided in this ex-
emplary embodiment with relived edges 109. The elon-
gated body 101 then flares outwardly at flares 110 toward
the proximal end to provide a second, larger width at
along a midportion 111 of the elongated body, this sec-
ond, larger width continuing for the remainder of the elon-
gated body, as best shown in FIG. 6. Posterior flares 122
similarly extend outward to provide the second, larger
width, but also extend posteriorly to provide an increased
width, as best shown in FIG. 2. The posterior flares 122
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terminates about the plane defined by the first planar
posterior end 116. For example, the second, larger width
can be 1.5, 2, 2.5 or 3 times the width of the lip 108,
though other dimensioning could be provided.
[0020] About the posterior end 105 of the elongated
body, a locking mechanism 104 is provided. The locking
mechanism extends from the midportion 111 of the elon-
gated body 101. In this particular embodiment, the lock-
ing mechanism includes a dovetail lock 113, which tapers
to provide an increasing width as one proceeds posteri-
orly (from left to right as oriented in FIG. 1), reaching a
maximum at a posterior dovetail lock plane 115. The
dovetail lock 113 is provided with a pair of faces, distal
face 114 and proximal face 223 that are generally trap-
ezoidal shaped.
[0021] The dovetail lock 113 includes the posterior
dovetail lock plane 115 that is generally parallel to the
first planar posterior end 116 from which the dovetail lock
113 originates. As best shown in FIG. 4, the dovetail lock
plane 115 is along the same plane as second planar pos-
terior end 117 and has a width substantially equal to the
width of the lip 108. As will be discussed in connection
with FIG. 10 below, the locking mechanism 104 is shaped
to engage with a corresponding locking mechanism 1021
that can be located on an anterior face 1041 of a handle
to the orthopedic implant extraction tool.
[0022] Detent 118 is mounted on the posterior dovetail
lock plane 115 of the dovetail lock 113. In this particular
embodiment, the detent 118 is a ball detent that is pro-
vided with a ball biased outwardly by a compression
spring (not shown). The detent 118 is mounted about a
central portion of the dovetail lock, where it can engage
components of the corresponding locking mechanism
1021, particularly, a ball detent track 1019 and a ball de-
tent seat 1020 located on the anterior face 1041 of the
handle 828, as best shown in FIG. 10 and discussed
below. Detent 118 serves to hold the modular jaw 100 in
place during assembly, as discussed below.
[0023] The dovetail lock 113 terminates to form the
proximal face 223 of the dovetail lock. A posteriorly ex-
tending stop 124 is located axially with respect to the
distal face 114 and the proximal face 223 of the dovetail
lock. In this embodiment, the stop 124 forms a face that
is dimensioned to engage a complementarily shaped sur-
face of the orthopedic implant extraction tool, such as,
for example, stop surfaces 1025 shown in FIG. 10. The
stop 124, when engaged with the stop surface 1025, pre-
vents further movement of the modular jaw 100 in the
distal direction when the modular jaw is assembled onto
the orthopedic implant extraction tool, and also positions
the detent 118 over the detent seat 1020 of the orthopedic
implant extraction tool.
[0024] In this particular embodiment, the posteriorly
extending stop 124 provides the offset between the first
planar posterior end 116 and the second planar posterior
end 117. As best shown in FIGS. 2-3, the first planar
posterior end 116 is parallel to, or substantially parallel
to, the second planar posterior end 117, with the stop

124 oriented perpendicular to both the first planar pos-
terior end and the second planar posterior end.
[0025] The proximal end 107 of the elongated body
101 tapers along the portion of the jaw defined by the
second planar posterior end 117. The second planar pos-
terior end 117 meets the distally facing surface 106 that
is also provided about the elongated body 101. The prox-
imal end 107 continues to taper along the portion defined
by the distally facing surface 106 to define a posteriorly
extending tapered tenon 127 about the proximal end 107
of the elongated body (and about the posterior end 105).
The distally facing surface 106 is provided at an end of
the posteriorly extending tapered tenon 127, as best
shown in FIG. 1. This distally facing surface 106 is pro-
vided about the proximal end 107 and the posterior end
105 of the elongated body 101.
[0026] The modular jaw 100 is attachable to the ortho-
pedic implant extraction tool 800 shown in FIGS. 8 - 11.
Tool 800 includes a handle 828 that is connectable to
the modular jaw 100, and a gripping handle 829 coupled
to the handle 828 via a locking link 830. The gripping
handle 829 is pivotably connected to the handle 828 via
movable jaw 831, which in turn is provided with a second
claw, e.g., in the form of a lip 832 that, like lip 108 of the
modular jaw 100, is sized and shaped to grasp an ortho-
pedic implant such as, for example, a tibial implant tray
used in knee replacement surgery.
[0027] A shaft 833 is connected to the handle 828 via
fastener 934 located about a posteriorly facing end 937
of the handle. Though not limited thereto, the shaft 833
can be, for example, a shaft to an extractor extension,
such as a connecting rod or an extraction rod.
[0028] In this particular embodiment, the fastener 934
is a threaded bore. The shaft 833 can include a threading
1251 about a distal end of the shaft with threads shaped
to engage with the threads 1035 of the threaded bore.
The shaft 833 can further include a head 836, or the head
836 can be provided by a nut included as part of the shaft
833. In either scenario, the head 836 and/or shaft 833
defines an overall diameter of the shaft in the particular
embodiment disclosed in FIG. 8. The head 836 is option-
al, and not present in certain embodiments, in which case
the shaft defines the overall diameter.
[0029] The shaft 833 can be provided with a larger di-
ameter as it exits handle 828, as compared to the diam-
eter of the shaft at the threading 1251 that internally en-
gages the fastener 934 (e.g., a threaded bore). As shown
best in FIG. 12, the shaft 833 can include, for example,
a flare 1250 that provides a progressively larger diameter
proceeding from the threading 1251 to the head 836 of
the shaft. Alternatively, for example, a beveled nut could
be employed to provide the overall diameter of the shaft
833. Other configurations can be employed so that the
shaft provides an overall diameter that overlaps with a
proximal end of the modular stationary jaw when con-
nected to the handle 828.
[0030] As shown best in FIG. 11, the fastener 934 is
provided with beveled edges 1138 to accommodate and
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seat the larger diameter of the shaft (e.g. at the flare
1250). When the shaft 833 is connected to the handle
828 via the fastener 934, a part of the shaft directly con-
tacts the proximal end of the modular jaw 100.
[0031] With reference to FIG. 10, the handle 828 in-
cludes a corresponding locking mechanism 1021 which
corresponds to the locking mechanism 104. In this par-
ticular embodiment, the locking mechanism 124 is a male
locking mechanism and the corresponding locking mech-
anism 1021 is a female locking system. The correspond-
ing locking mechanism 1021 of the handle 828 includes,
in this particular embodiment, a corresponding dovetail
lock 1039 provided about the anterior face 1041 of the
handle. The corresponding dovetail lock 1039 contains
a passageway 1040 shaped to receive the distal face
114 of the dovetail lock 113. The width of the passageway
1040 decreases as one proceeds anteriorly (from bottom
to top as oriented in FIG. 10) to correspond to the in-
creasing width of the dovetail lock 113. This dovetail en-
gagement provides a secure engagement of the modular
jaw 100 in response to a clamping force.
[0032] The anterior face 1041 further includes a ball
detent track 1019 and a ball detent seat 1020. The ball
detent track 1019 is axially aligned with the ball detent
seat 1020, both of which being axially aligned with stop
124, and are each sized to receive the ball to the detent
118. The ball detent track 1019 serves to allow the mod-
ular jaw to be easily slid into the handle 828. A sloped
face 1049 is provided proximal to the anterior face 1041
and provides a proximally faced surface, as shown in
FIG. 10. Sloped face 1049 is shaped complementary to
the distally facing surface 106 to directly engage the dis-
tally facing surface 106 when the modular jaw is secured
onto the handle.
[0033] Orthopedic implant extraction tool 800 can in-
clude other standard components, such as those com-
ponents disclosed in the orthopedic implant extraction
tools disclosed in U.S. Patent No. 10,085,852 which is
hereby incorporated by reference in its entirety.
[0034] For example, as best shown in FIG. 9, in which
the handle 828 and the gripping handle 829 is rendered
transparent solely for purposes of illustration, the locking
link 830 has one end mounted for rotation about pin 842
in the gripping handle 829 with the other end 945 mount-
ed within a longitudinal groove 946 that is located within
the handle 829. A lock 843, secured within the gripping
handle 829, can be manually manipulated such that it
contacts the locking link 830 to prevent the lips 108 and
832 from closing past the adjusted opening provided by
a thumb screw 844. Thumb screw 844 is connected to a
shaft 947 that engages end 945 of the locking link 830
and serves to adjustably limit the range of movement of
the locking link 830, which in turn serves to limit the extent
to which the lips 108 and 832 can be closed. A locking
pin 848 is provided that is connected to a sliding rod (not
shown) such that, when the locking pin 848 is depressed,
moves the sliding rod to engage the locking link 830 to
prevent movement of the locking link and lock the handles

in their current position. These components of the tool
800 are provided for purposes of illustration only. The
modular jaw 100 can be used with other tools having
different designs and is not limited to use with the ortho-
pedic implant extraction tool 800 described herein.
[0035] In operation, the distal face 114 of the dovetail
lock 113 of the modular jaw 100 is slid into the passage-
way 1040 of the corresponding dovetail lock 1039. This
engagement is aided placing the ball from detent 118
into the ball detent track 1019. When the stop 124 of the
modular jaw engages the stop surface 1025, the ball to
the detent is seated in ball detent seat 1020 and the mod-
ular jaw 100 is fully engaged with the handle 828. As
noted, a compression spring (not shown) biases the ball
against ball detent seat 1020.
[0036] When the modular jaw 100 is fully engaged with
the handle 828, shaft 833 is engaged with fastener 934
by screwing the shaft 833 into the fastener 934 via thread-
ing 1251. In this particular embodiment, the fastener 934
is a threaded bore. Doing so causes the shaft 833 to
directly contact and engage the proximal end 107 of the
modular jaw, which in turn renders the tool 800 ready for
use. More particularly, direct contact of the shaft with the
proximal end 107 of the modular jaw secures distally fac-
ing surface 106 against the sloped face 1049 of the han-
dle to lock the modular jaw into place so that the modular
jaw is secure under all ranges of motion. To remove the
modular jaw 100, the shaft 833 is removed from the han-
dle 828, and then the modular jaw can be slid out from
the handle in the opposite direction from which it was
engaged.
[0037] It will be appreciated by those skilled in the art
that changes could be made to the exemplary embodi-
ments described above without departing from the broad
inventive concept thereof. It is to be understood, there-
fore, that this disclosure is not limited to the particular
embodiments disclosed, but it is intended to cover mod-
ifications within the spirit and scope of the claims defined
herein.

Claims

1. An orthopedic implant extraction tool (800) compris-
ing a handle (828) and a gripping handle (829) piv-
otably connected to the handle, characterised by:

a modular jaw (100) connectable to the handle,
the modular jaw including:

an elongated body (101),
a claw (102) about a distal end (103) of the
elongated body for engaging an object,
a locking mechanism (104) about a poste-
rior end (105) of the elongated body for en-
gaging the orthopedic implant extraction
tool, the locking mechanism including:
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a dovetail lock (113), and
a detent (118) mounted to the dovetail
lock, and

a distally facing surface (106) about a prox-
imal end (107) of the elongated body;

a movable jaw (831) connected to the gripping
handle; and
a shaft (833) connectable to the handle for lock-
ing the modular jaw in position.

2. The orthopedic implant extraction tool of claim 1,
wherein the locking mechanism (104) of the modular
jaw (100) extends from about a midportion (111) of
the elongated body (101).

3. The orthopedic implant extraction tool of any one of
claims 1 or 2, wherein the dovetail lock (113) of the
locking mechanism (104) of the modular jaw (100)
is a tapered dovetail lock.

4. The orthopedic implant extraction tool of any one of
claims 1-3, wherein the detent (118) of the locking
mechanism (104) of the modular jaw (100) is a ball
detent.

5. The orthopedic implant extraction tool of any one of
claims 1-4, further comprising a posteriorly extend-
ing tapered tenon (127) about the proximal end (107)
of the elongated body (101) of the modular jaw (100).

6. The orthopedic implant extraction tool of claim 5,
wherein the posteriorly extending tapered tenon
(127) is curved.

7. The orthopedic implant extraction tool of any one of
claims 1-6, wherein the elongated body (101) of the
modular jaw (100) includes a first planar posterior
end (116) and a second planar posterior end (117)
offset from the first planar posterior end.

8. The orthopedic implant extraction tool of claim 7,
wherein the claw (102) of the modular jaw (100) in-
cludes a posterior end that terminates about a plane
defined by one of the first or second planar posterior
ends (116, 117).

9. The orthopedic implant extraction tool of any one of
claims 1-8, wherein the claw (102) of the modular
jaw (100) is a posteriorly extending tapered lip (108).

10. The orthopedic implant extraction tool of any one of
claims 1-9, wherein the handle (828) includes a co-
operating locking mechanism (1021) engageable
with the locking mechanism (104) of the modular jaw
(100).

11. The orthopedic implant extraction tool of any one of
claims 1-10, wherein the handle (828) includes a cor-
responding dovetail lock (1021) about an anterior
face (1041) of the handle (828) for engaging the
dovetail lock (113) of the modular jaw (100).

12. The orthopedic implant extraction tool of any one of
claims 1-11, wherein the shaft (833) has an overall
diameter that overlaps with a proximal end of the
modular jaw (100) when connected to the handle
(828).

13. The orthopedic implant extraction tool of any one of
claims 1-12, wherein the shaft (833) directly engages
the modular jaw (100) when connected to the handle
(828).

14. The orthopedic implant extraction tool of any one of
claims 1-13, wherein the modular jaw (100) is a mod-
ular stationary jaw.

15. The orthopedic implant extraction tool of claim 14,
wherein the handle (828) includes a fastener (934)
about a posteriorly facing end (937) of the handle.
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